The purpose of the study was to investigate child behaviour in children who recovered from tuberculous meningitis (TBM) and to compare behaviour profiles of stage II and stage III patients. The mean age of the cohort of 74 children at the time of evaluation was 10 years and 7 months. At follow-up all patients underwent a thorough neurological examination and a psychometric test battery, which included intellectual assessment and evaluation of behaviour by means of the CBCL/6-18. Results indicated elevated mean scores (T > 60) on CBCL/6-18 scales which measure problems with anxiety, depression, attention, social relationships, disruptive and rule-breaking behaviour. Mean CBCL scores of stage III patients were significantly higher than the mean scores of stage II patients on scales which measure social problems, disruptive and rule-breaking behaviour. In addition, problems with conduct, attention, attention-deficit/hyperactivity problems, affective problems as well as the total problem scores were more pronounced in the patients with stage III TBM. We conclude that general behavioural disinhibitions as well as internalized emotional disorder probably are long-term complications in more than 10% of the survivors of TBM.
Introduction
Tuberculosis meningitis (TBM) is an important cause of neurological morbidity in developing countries in spite of modern anti-tuberculosis therapy [1] [2] [3] . Motor disability and intellectual handicap are common long-term complications in survivors of TBM [4] , but behavioural manifestations have not been well documented [5] .
TBM develops most often when a caseating meningeal or sub-cortical focus, the Rich focus, discharges its contents into the subarachnoid space [6] . Brain damage in TBM is due to the combined effects of raised intracranial pressure due to hydrocephalus and ischaemic infarction as a result of periarteritis. The areas of the brain most commonly involved by ischaemia are the basal ganglia, thalami and brainstem [7] [8] [9] .
The diagnosis of TBM in young children is often delayed resulting in a high mortality (8-23%) and morbidity (57-80%) despite modern anti-tuberculosis therapy [10] [11] [12] [13] [14] .
The Child Behavior Checklist/6-18 (CBCL/6-18) [15] has been used in children and adolescents with many types of cerebral pathology. Recently researchers have published the CBCL profiles of children with regional brain abnormality (reduced temporal grey matter) [16] , unilateral or bilateral haemorrhagic/ischaemic parenchymatous brain lesions [17, 18] , traumatic brain injury [19] [20] [21] , brain tumours and various malignancies [22] [23] [24] as well as children with epilepsy [25] [26] [27] [28] . The profiles of children who had cerebral pathology showed elevated scores on the following CBCL scales: attention problems [17, 18, 19, 21, 28] , internalizing [18, 24, 25] , social problems [17, 19, 25] , thought problems [16] and total problems [25] scores.
The purpose of the present study was to determine the long-term behavioural outcome of children who were diagnosed with TBM and treated with modern anti-tuberculosis drugs, and to compare the behavioural outcomes of stage II with stage III patients.
Patients and Methods

Patient cohort
Details of the study have been published elsewhere [4] . Subjects were admitted to Tygerberg Hospital between 1985 and 1995 and were diagnosed with and treated for TBM. All patients had CSF findings typical of TBM and received anti-tuberculosis drugs under direct supervision for 6 months. Patients with non-communicating hydrocephalus received ventriculo-peritoneal shunts shortly after admission while communicating hydrocephalus was treated medically with anti-diuretics (acetazolamide and furosemide) [7] . Fifty-five children were classified as stage II and 19 children as stage III TBM according to the British Medical Research Council classification of 1948 [29] . The mean age of the children on admission was 29.5 months.
Of the 76 patients seen at follow-up, a psychometric assessment was performed on 74 (38 females and 36 males). The mean age at follow-up psychometric testing was 10 years 7 months and the mean IQ was 73. The mean IQs of stage II and III patients were 76 and 65, respectively. This difference was significant (T ¼ 3.16; P < 0.01).
The socio-economic conditions of all the patients can be described as poor. Most of the children lived in squatter camps in the Cape Peninsula.
Measuring instruments
The Achenbach System of Empirically Based Assessment (ASEBA) was used. The Child Behavior Checklist (CBCL/6-18) [15] was applied to parents of the children (N ¼ 74). The CBCL comprises a form completed by parents or parentsurrogates and is used to obtain standardized data on a broad spectrum of competencies, adaptive functioning and problems. Data was computer-scored using ASEBA Windows Õ software. The inter-interviewer and test-retest reliabilities are supported by intra-class correlations of 0.93-1.00. Content validity has been supported by four decades of research and revision. Criterion-related validity is supported by multiple regression, odd ratios and discriminant analyses, all of which showed significant (P < 0.01) between demographically matched referred and nonreferred children [15] .
Statistical analyses
The statistical processing of data was done by means of the SSPS computer package. The Wilcoxon Signed Ranks Test for Paired Data was used to determine statistically significant differences between the mean scale scores of stage II and stage III patients.
Results
The CBCL/6-18 scores of the total group The mean CBCL/6-18 syndrome T-scores of all TBM patients (N ¼ 74), as well as the mean scale scores of stage II (n ¼ 55) and stage III (n ¼ 19) patients are shown in Table 1 . Figure 1 provides a graphic representation of these mean scores.
The CBCL mean T-scores for social problems and aggressive behaviour were >60, 20.6% of TBM patients having a social problems score in the clinical range (T > 70) and 12.2% having an aggressive behaviour score in the clinical range.
The mean CBCL/6-18 DSM-orientated scale T-scores of the total group and stage II and stage III groups of TBM patients are shown in Table 2 . Figure 2 provides a graphic representation of these mean T-scores.
As demonstrated in Table 2 one CBCL/6-18 mean scale score was >60, namely the mean score for somatic problems.
The mean CBCL/6-18 internalizing, externalizing and total problem T-scores are shown in Table 3 . The mean CBCL/6-18 Total Problem Score was in the borderline range (>60), 13.5% of patients having a score in the clinical range (>70).
Comparison of mean CBCL/6-18 T-scores of stage II and stage III TBM groups The t-test for equality of means was used to determine significance of the differences between the mean CBCL/6-18 T-scores of stage II and stage III patients. The results are shown in Tables 4, 5 and 6. The differences between the mean T-scores were significant with regard to the following scales: social problems (P < 0.01), affective problems (P < 0.05), attention problems (P < 0.05), attention-deficit/hyperactivity problems (P < 0.05), rule-breaking behaviour (P < 0.05), conduct problems (P < 0.05) as well as the total problems scales (P < 0.01).
Discussion
The results of this study showed that TBM survivors on the whole showed elevated CBCL/6-18 scores on social problems, somatic complaints and total problems. Stage III TBM patients had higher mean CBCL scores than Stage II patients on scales that measure disruptive behaviour, attention problems, hyperactivity, aggressive behaviour, rulebreaking behaviour, social behaviour problems, conduct problems and somatic complaints. These findings may suggest a high incidence of ADHD or conduct disorder amongst Stage III TBM patients [5] . Stage III patients, however, also had a significantly lower mean IQ when compared to Stage II patients. IQ is a possible confounding factor as far as the elevated CBCL scores of Stage III patients are concerned.
The results of this study support earlier studies which found that children with a history of serious neuropathology have high scores on the social problems [17, 19, 25] , attention problems [5, 17, 18, 19, 21, 28] and total problems [25] scales of the CBCL/6-18.
TBM remains a major cause of neurological and psychological disability in children from developing countries. We conclude that intellectual deficit, a general behavioural disinhibition as well as internalized emotional disorder are common long-term complications of the survivors of TBM, especially of Stage III patients.
